Treatment of nonunions with nonglycosylated recombinant human bone morphogenetic protein-2 delivered from a fibrin matrix.
To report the results of the treatment of nonunions with nonglycosylated recombinant human bone morphogenetic protein-2 (nglBMP-2) delivered from a designed fibrin matrix. Experimental trial in rodents and prospective clinical study in dogs and cats with nonunion fractures. Twenty adult female, albino, Sprague-Dawley rats; 8 client-owned cats and dogs. After development of a fibrin matrix and evaluation of nglBMP-2 in a rodent femoral defect model, 8 consecutive long bone nonunion fractures (no progression in healing in > or = 3 months), were treated using 300 microg nglBMP-2 in a liquid fibrin precursor, injected into the defect gap after fracture revision and stabilization, or through a stab incision into the fracture site. The fibrin matrix was designed to clot in the wound after 60 seconds and to release the nglBMP-2 continuously over several days. Using only fibrin gel, 7% of the rat femoral defect was filled with new formed bone compared with 79% defect filling using 2 microg nglBMP-2 (P=.006). Five and 10 microg nglBMP in fibrin resulted in union of all femoral defects with complete filling of the gap with new bone. Bony bridging and clinical healing was achieved in 7 patients within 24 weeks of administration of nglBMP-2. Application of nglBMP-2 in a functional matrix can induce bone healing. Controlled release of nglBMP-2 from a fibrin matrix mimics the natural fracture hematoma. nglBMP-2/fibrin can successfully replace a cancellous bone autograft in fracture treatment with an associated reduction in graft donor site morbidity and surgical time.